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,Brit. med. J., 1967, 1, 719-722 It is now common knowledge that all diabetics on insulin treatment develop some insulin antibodies, though only very rarely to an extent which interferes with their treatment. Evidence for circulating antibodies to insulin was obtained in vitro by Arquilla and Stavitsky (1956) , using a haemagglutination technique; and in vivo by Berson et al. (1956) , who showed that the half-life of injected 1III-insulin in insulin-treated subjects was very considerably prolonged (up to 30 hours, compared with 20 minutes in normal subjects), and that such patients had an insulin-binding globulin. Subsequent immunoprecipitation and immunoelectrophoretic studies (Skom and Talmage, 1958 ; Prout et al., 1963) have confirmed that the gammaglobulin fraction of such insulinbinding sera was responsible for the combination with insulin. A state of temporary "insulin resistance" is common in diabetics with intercurrent infection or ketosis, but the usual insulin responsiveness is restored with control of the complication. Occasionally, however, in insulin-treated diabetics a state of chronic insulin resistance develops-that is, insulin requirements in excess of 200 units a day-in the absence of other complications known to impair the action of insulin; this is usually due to the development of an excessively high titre of circulating antibodies to insulin (Berson and Yalow, 1957; Oakley et al., 1959; Morse, 1961) , but not invariably (Oakley et al., 1959; Field, 1962) . Since treatment aimed at reducing the titre of insulin antibodies generally improves the insulin requirements of such patients (Oakley et al., 1959; Morse, 1961 ; Field, 1962; Samaan and Fraser, 1964) , a simple and accurate screening test would have useful application, bath for recognizing such patients and for assessing their response to treatment. The present paper describes such a test with ethanol precipitation. Its adequacy has been assessed 'with 15 normal and 13 insulin-treated subjects, and the technique has been compared with a more standard immuno--precipitation procedure. Ethanol precipitation of insulin anti--body complexes has been described by Heding (1965) for immunoassay of insulin.
Methods
Subjects Studied.-Serum samples were obtained at 14 hours after the last insulin injection of soluble insulin (or 24 hours after long-acting insulin), and always after an overnight fast, from nine diabetics reasonably controlled on 100 units of insulin a day or less and from four diabetics who had developed chronic insulin resistance and whose control was unsatisfactory with 200 units or more of insulin daily (350, 800, 1,000 (approximately) respectively being given daily at the time of testing). Some clinical details are given in Table I Procedure (Outlined in Fig. 1 ).-In each test run several "buffer only " tubes were included to show basal values for 1'3II-insulin coprecipitation. Serum dilutions (other than 1: 10 as indicated in the flow sheet) from undiluted to 1:1,000 were run in the preliminary tests quoted. After adding the appropriate constituent to each tube the racks were incubated at 4°C. for 24 to 48 hours. Absolute alcohol was then added to give a final concentration of ethanol of >80%, which precipitated all serum proteins when mixed. The tubes were then centrifuged, the supernatant was carefully decanted, and the precipitate and supernatant were counted in a manual or automatic gamma well counter. (Fig. 2) .-An appreciable non-specific coprecipitation was shown with the "buffer alone " control tubes (containing 0.2 % bovine albumin). This was reasonably constant for any one day (± 3 %) but varied from 5 to 15% over several experiments, possibly reflecting the variable extent of radiation damage of batches of 131I-insulin. This coprecipitation appeared, however, to be non-specific, since the addition of 
x x x x Ax 1,000 atu. of unlabelled bovine insulin did not diminish the percentage la3I-insulin precipitated. Fig. 2 shows that, with normal sera diluted 1: 1-that is, undiluted-to 1 : 5, greater than basal precipitation occurred, indicating apparent protein binding of the labelled insulin. However, normal sera diluted 1:10 to 1:1,000 gave results within the range of the control buffer tubes. 2. Diabetic Sera.- Fig. 3 compares some normal subjects' with some treated diabetic subjects' sera at four dilutions, of which 1:10 appears to yield the most useful discrimination, since the normal sera show insulin binding in basal range and the diabetic sera have clearly raised values. 3. Effect of Adding Bovine Insulin (Fig. 4) . The "spectrum " of activity of the RAHyG, as shown by immunoelectrophoresis against whole human serum, indicated principal activity against yGKL but also some bands of precipitation corresponding to the yAKL and yMKL globulins, siderophyllin, and complement. Also a second immunoelectrophoresis of the RAHyG against the 13 I-HyG shows (Yagi et al., 1963) We wish to report the occurrence of osteomyelitis in two adult patients with neutropenia, both of whom had been treated with corticosteroids, and a third patient in whom neutropenia may have been responsible for increased susceptibility to bone infection.
In each case the clinical presentation and course of the infection were unusual and radiology was of importance in establishing the diagnosis. Widal reaction negative. Brucella agglutinins negative. Immunoelectrophoresis; yM component 320 mg./100 ml. He was maintained on prednisone 40 mg./day and also given intravenous vincristine (6 mg. in three weeks). The white cell and platelet counts rapidly returned to normal. The course of the leukaemia during the next six months and its relation to treatment is shown in Fig. 1 .
Three days after admission effusions developed into both knee joints, accompanied by a pyrexia of 104' F. (40' C.). Two successive blood cultures grew 8-haemolytic streptococci sensitive to ampicillin and cloxacillin. Treatment was begun with these antibiotics with temporary resolution of fever and disappearance of the effusion from the left knee, but not the right. Fever recurred and persisted in spite of treatment with a variety of antibiotics. The temperature chart and its relation to antibiotic therapy are shown in Fig. 2 . The right knee joint was aspirated on 10 occasions. Purulent fluid was obtained repeatedly, but aerobic and anaerobic
